(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
21 July 2005 (21.07.2005) 




(10) Internationa] Publication Number 

PCT WO 2005/065037 A2 



(51) International Patent Classification: 
(21) International Application Number: 



Not classified 



PCT/IL2005/000026 

(22) International Filing Date: 9 January 2005 (09.01.2005) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/534,708 



8 January 2004 (08.0 1 .2004) US 



(71) Applicant (for all designated States except US): YEDA 
RESEARCH AND DEVELOPMENT COMPANY 
LTD* [IL/IL]; At The Weizmann Institute of Science, 
P.O.Box 95, 76100 Rehovot (IL). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): FINKELSTELN, 
Alexander [IL/IL]; C/31 Meonot Wolfson, Weizman 
Institute of Science, 76100 Rehovot (IL). KHODAS, 
Maxim [IL/IL]; 203/15 Herzl Street, 76274 Rehovot (IL). 
SHEHTER, Arcadi [IL/IL]; 39/9 Gordon Street, 76288 
Rehovot (IL). 



(74) Agent: REINHOLD COHN AND PARTNERS; P.O.B. 
4060, 61040 Tel Aviv (IL). 

(81) Designated States ( unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, EL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NT, NO, NZ, OM, PG, 
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 
ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, 
SE, SI, SK, TR), OAPI (BF, B J, CF, CG, CI, CM, GA, GN, 
GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

[Continued on next page] 



(54) Title: DEVICE AND METHOD FOR MANIPULATING DIRECTION OF MOTION OF CURRENT CARRIERS 



< 
IT) 

\o 

in 
O 

o 




(57) Abstract: A device and method for manipulating a direction of motion of current carriers are presented. The device comprises 
a structure containing a two-dimensional gas of current carriers configured to define at least one region of inhomogeneity which is 
characterized by a substantially varying value of at least one parameter from the following: a spin-orbit coupling constant, density of 
the spin carriers, and a mobility of the gas. The device may be configured and operable to perform spin manipulation of a flux of the 
spin carrying current carriers to provide at least one of the following types of deviation of said spin -carrying current carriers: spin 
dependent refraction, spin dependent reflection and spin dependent diffraction on desired deviation angles of a direction of motion 
of the spin-carrying current carriers being incident on said at least one region of inhomogeneity. The device may aiso be configured 
and operable to allow emission of the current carriers from a diffusive region at one side of the region of inhomogeneity to a ballistic 
region at the opposite side of the region of inhomogeneity to provide the current carriers propagation in multiple directions in the 
ballistic region with a wide angular range of these directions. 
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